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^Jjl)_We.COMPAONIB FRANCAISB 
DESFBTROLKS. e Pleach oorpomo body, 
of 5 roe MJcJwJ-Ange, Paris 16 erne 
France do hereby declare the invention, 
for winch we pray thai a patent 
may be granted to us, and the 
method by which it ia to be performed, 
to be puricufaxty dateribed in and by the 
Inflowing statement: — 

Tha pinsent torotkm 1ft concerned with 
exploratory drilling and inpartiovaar to Hie 
protection of a drilled boleaeamst caving 
m and ins ran of water. 

Known method*, in spite oi die proarem 
achieved, all lave the common eharao- 
tariirie of protecting the drifted nolo against 
caving in of the strata pissed through by 
mean* of tnbea which are sent down u the 
drilling descends. This typo of protection 
whinh fa costly, doe both to the time 
required to place the tubes In position and 
tho nmnc^handlmg involved and to the cost 
of the tubes used, fa particularly trouble- 
some in the case where dtUHat methods 

H! 0 ^ ry ^ riU i l « areTeS 
pleyed, oecacse of a loss of power, due to 
rubbing the drilling tool drive shaft 
against the walls of thebore hole, is added 
to the above disadvantage. This loss of 
power may be considerable because this 
shaft may be as much as several miles ia 
lengthy Furthermore, when the tools require 
^ging it ii necessary to raise the <Jrive 
ihaft; which comprise* lengths of rod 
screwed one Into the other, and unscrew It 
thus met easing the cost price of this type of 
protection, 

-flSSJnW ^ Wboto Palted 
flexUruTmiT •chleves a net advamce over 
rotary methods because the drive shaft fa 
repjapedby a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wound up oc unwound by means of a 
SSffi 1 * ^ < ! d S: Uoc ' the space taken up by the 
d rilling platform can be rednced to ebm. 
However this method does not dispense whh 
the need to protect the drUfcdhote using 
steel tubes to prevent caving in of the itreta. 



FnrAermore, it is essential to ensure a 

S^i^^T 1 ««ib!elw so as to 
avoid the consider sble danger if an eruption 

OCPDJS* 

rnventtou there is provided a method of 
exptotoy drilling comprising drunnit a 
hole and moulding a tubing aronnd the wall 

™»,°L t Sf tube^^Tmg 
cav^ to of the strata and mgreaTof water. 
According to another aspect of tho 
Present invention there fa provided a 
rnethod of exploratory driQfaig'c^nfaing 
22? B ■i°J?_ b y Posing a*drSmgt£a 
downwardly through the earth. mouldm* a 
tyttn* around the wall of thn driUedhole 
fiimultaneouslv with the downward 
movement of the drilling tool, to prevent 
3^N[tn of the strata and fapess o* wutcr, 
2?S5?J a J"Pf adable w carried by 

rnovement between the expandable member 
aaottio tnbjne and a force U exerted be- 

to progress downwardly. 

Thus, on the surface. Instead of having a 
large stock of pipes always available, which 
are assembled one to the other as drilling 
prepenses, it is only necessary to have 
•vaSable a stock 0/ moulding materJS 
E^EXSP* »IVrc5Sato^anirt 
insm *V bco led info a tubing form er 

^elfjISES.™ 1 ^vethe^lmai^ 
By ase 1 of thfa method die strata can be 
supported hnmedutely after drfflmg, 

Tlifl portion of tebfcg in the process of 
Jg^moolded may be protected from the 
drOed strata by a ileeve whkh is moulded 
}*SZfc ™* the tubing tobee? 

fcctlveiy protected during its mcoJdinjz 
grooeai because h Is enough to ensurethat 
the ileeve former and drffling tool holder 
sre effectively sealed for metnbing forme? 
to be protected from the strata armTaTa 
result, all water ingress. . 
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oeretood from the following jlJx. i 
an embodiment tha^ jLff^r ptfan °! 

In the drwimi: 

OX m machine aeearffio* to fee lnWK; 

iBMcfcSnaolFlguMi, 



temperature num of 0 
the viscosity being 

M *• bwe of «e <WH. aftR 



Figure 6ki dU M . MflM «i.fli >u . , . conarftn* *n mfl&£ahT n .7 ZSiZX 



■fifferenl lUkgee; 
lffiSfj!* mMch »° °! Figure it* 



™« wiuon in fitted all <fc. <5J~SZ 
mwjjdtag o Jtakta, e are fltaaSXl. 7 ror 



m»mLJT< * .A 'wwctBbla shield 

iomer mwmbfy all ^tut^Z^t^ 

ttojnake tfce 
o are flhniiar 

F^eredan or the ha*deae* A £LJ& 
JVPJe 26 ensure* that tan £ 
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rait the driffing depth thus earning bo 
fin taction pressure tor tne realm at formcn 
15%md 16 wfakh If 30 ban higher than that at 
the bottom. Flexible hate* 33 and 34 are 
Itemed ran* ensuring that the viscosity of the 
material is not lowered* A tsItc 37 enables 
the mtiodttCtion of hardener Into a *tstic 
mixer 38 to be stopped. Tina allow* static 
mixer 38 to be drained of hardener. In the 
event or a temporary atop in drilling, before 
valve 39, which control* the feed of real* to 
Injection zones 19 or 30, according to 
wiethor tubing 8 or sleeve 6 ii being made, 
la dosed. It win bo understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other tor 
the tubing 8. 

Thus H will be understood Chat circuit* 5 
«ad 7, flhutrated w Figure hence comprise 
twoonanneli»ooe lor the ream and the other 
for the hardener, the channel for the latter 
being provided with a valve such at 37 
located on the inlet aide of ■ static mixer 
such an 38. Likewise, valves such as 39 
control the flow of each of the resins and 
they are located one la channel 7 near In- 
jection zone 19 and the other in channel S 
near injection none 20. 

The advancement of drilling and the 
form tog of tubing 8 and lie sleeve 6 are 
carried out as Illustrated dlajsammaticaQy 
m Figurei 3 to 5. In Figure 3, tbevea 11 and 
12 are tihistratod deflated and inflated 
respectively. Sleeve 11 la fast with body 10 
and descends with body 10 as a result of oil 
pressure, in the general circuit 33, exerted 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of cymidar 42 via 
orrouit41 pushes the piston down, sleeve 12 
remaining firmly appned against tubing 8 by 

nyiona mfUmsn of the sleeve. Thus, as tool 
roaTcnses downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 mat 
with body 10 also descend and, during this 
movement, a cortaht amount of ream if 
extruded m none 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18. whereas ream 
extruded m zone 19. the flow of which Is 
different from the ream used In the making 
of sleeve 6. porymerises near hearing 
element 17 to form tubing 8. It Is of course 



deflated to enable It to tako up a lower 
position as the result of injection of oil Into 
die part of cylinder 42 located below piston 
40. The automatic Inflation of sleeve 11 may 
be ensured by an electrical Impulse front an 
end of stroke stop $8, the isopulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
Illustrated. Thus, during a period of time 
wUch may be very short, sleeve 12 moves 
down to a lower level so that when the top ol 
cylinder 42 is close to piston 40, ell that la 
necessary is to apply ofl under ^isnreonce 
inside sleeve 12 ana release ton 
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understood (hat the quantities Injected are 
55 m proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about SO mm thick. The control unit 9 
60 controls the supply of testes. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42. Figure 4. This leads to me 
immediate inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 is 



pressure Inside sleeve 11 to return to the 
farual conditions illustrated in Figure 3. For 
this purpose an end of stroke atop 59 may be 
used which sends n releasing tm^uiae by 
wire 60 to control unit 9 (Figures 1 and 8). Jto 
Figure 8, then, art found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 
4 comprises; a down ntmnrtal 4a and an up 
channel 46 in zone Z, Figure 7. 

A nigh pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 
to controls C15. C16 and C22 for inflating 
formers 15, 16 end shield 22. In the same 
way a wound circuit 44 leads to controls CU 
aadC12for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 
OS, C16, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 
movement of which depends on the oil led 
via circuit 41. Oroint 41, serving channels 
C42o aed C42e controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel C42c, the drill to 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to deacend 
simultaneously, and enables, via channel 
C42e. cylinder 42 to descend after deflation 
of sleeve 12. Wire* 61 and 60 t r ane m tt the 
Impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the sotcraetto setting in motion of 
the Inflating and deflating operations for 
sleeves 11 and 12 via control channel* 46 
and 47. The mud circuit 4 is also placed 
under the control of controls CE, CP end 
CO for three valves B. F, G (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66, 
Valves B and F may be dosed in the event of 
the forming machine being stopped or due 
so detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. hi this flhutrntkenw the zone Including 
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the tube mating machine, end the Inflatable 
*Lf«ves. has been mdinated by tbo letter £ 
. Tlie moulding son* has been indicated by 
the letter M. As tar at the mud circuit j» 

S 0 !£ rn F 1 ' U , U that it is fed in by 
flexible how 3 and returned by channel 4b 

for renttu and hardeners are placed under 
to control of contrail C35, CRand C'35 
CT36 aa watt aa control* C37 and C'37 
"f^S^C 37 for fte ^hardener 

J9 for the reams lopphr. A channel 54 
« Site >cordrol. C35 to 
Cj^i^bflnalnB the ream flow under a 
«>ntrol ***** the speed of advance by 
^ deiJrcd method, channel C53 ate 
enaUfag thla flow to be brought uaderY 



M4M04 



from the surface by fine T* 

to addWonto Aeaa eontrola. a dotted fine 
C 53 has been illustrated torihow a special 
coonotfon the ■object of which h to smuH 

f«"^ctton 55, enables the flow of reams to 
he topped and hesimg of heating elementn 

swiUcfacd oft by meanm at connection 56 for 
cootro 5 a t thp closure of the mud circuit 
valjei B and P and by means of oomwtton 
57 for controlling the Inflation ci sEcveTn 
end 12, with tL 6^t<2l£^& 
«-cldne and proceeding to mierta»nent 

As ttteee various clrcaUm can be of any 
form end as they are not part of the in- 
mention insofar as the application of me 
wilts, which can be obtained from trade 
suurcca, hi concerned, .it has net been 
deemed necessary to illustrate la detail 
each control, whose structure may take any 
tarn. The control of resin flow fimlts such 
22? ™terf Increase of 10%. Thus, 
even if the bore hole passes dtroush Tan 
mito^tmnd cavern winch ttay be^eVant 
in the strata, the incxesso in resin flow will 

tubing fltklmmses m the region of the 
cawn. Again itwJU be noted &ai although 
such caverns are nsosOy tilled with watcr?S 
is always possible to make the sleeve 
£™ tb* materia thereof h selected to 



the bottom of the drilling. Thus the 
retractable tod X during its descent ad- 
vances Its hoed gradual down wards m the 
tubfaig and cuti a wall in a truncated shape 

Tnk trancalecf shape cutting may aJter- 

^sSe$e be% locntoJ^ >tillg flE9ev ° f 

SSS™*^ S^^fJJg °y means of the 
driUng tool, tea treasure at the bottom 

rn^inW^ ^ *S an fl£ 

tnechine In the conventional way. When 
fomer 15 reaches the point where the 

the mud, thea the controli are act for me 
feed of hardener and resin. While the 
machine hi descending and as soon m 
£SE£j? jre^eij^boUom endc? the 
truncated oone, the controls are set for 

pesreot joint is made between the oadier 
tubteg and a new section of tubing, the end 
™ Wng had between two 

tancnted layers of tubing resin. Tons the 
f^gnne : constructed enables a perfect 
tobmg joint to be made after auto- 
tarTupuon. 

ft fisett-ovidtut that the nWmohardcninn 
*Z^rZ h ^J n * y * ^tolormlS 
f^Ji 1 ^ f"!?*" Cln ^ of any sort 
provided that tbar mechanics] mptrSi* 
«oi»«a>mt to take the pieced™ 
venttonal tubing. Thus the invention en- 
compasses toe case of forming a toeJnn B 
without nftttog a sleeve 6. 

in section to the above-menttoned 

5^^^ \ to "? ******* drffling 
with dntohaneous forxnue of tobmg^on- 

thZ^'^JPgto aodthe restsrtmgof 
the downward enysnce, the macluneiam 
also be need to make the internal steevemg 
oftobes even tt filled with water or to make 

controls for advancln* the 
™? SEJ! -1 ^? by m f ■» 01 •toeves fl, U 

X? S^w^^J^^^ to "torn 
tnn assemhlv to a desired depth, as for 
"BBMle when restarting the njting process 
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WHAT WB CLAIM ISs— 
' iJt* m *S° 1 ? °* exptoratory drilling 
comprising drflhng a hole and mouldhigi 



•tfflbe moqjSd lUbh * ^ ig"* ««»*» tte *»U of tbo driOed bole 

If dHUbg SSU, ft. flow of ^ 

V 5 ™» «iln efiealtt are drained of h~. T a -I^SIXi -r 



120 



125 



drilled hole ilmuttaaooaily wit 
movement of the drflllm? c 



10 



with tho 

ywyqn* w me cuillisg tool, to 
prerrm oevfcjj fa of the tfrata 0 f 
water, whetein an txpandabfe nUmtJi* 
carried by the ^Tto^eSSSd 

£cve»t reUttvo movement between the 
ejpe^Wemember end tho tnbiag ends 
^Jj^c^ed^tweeii the atSttoixery 
expan^le member and die drilllec tooHo 
the dtfHng tool to p^S dS£ 



«5 



todthcr cWm 1 



body ■ wermd inflatable annukr iW 

J*c k to control the increment of the^ecW 
■»ularilee*e with ^SSw^hS^ 
aetdjody to forming . 
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- — from em hSeonon xoae 

esse: A: <«S** hole, the 

injection eooe being jzradneBT moved 
A meitoa according to dnfan 3. in 

•rtnrion to hetden the extruded tubing, 
to bdng heeted. pnor 

•w'iT me ,^ od "cording to chum 6. la 
^SiSS? 1 "* * the aleeve ii eenied out 



™ ^Lw^feJf* ««aprtrtM n dem former 
tojeetron zone at Hi lower end. eidifeS 

16. A mechiM mdmji JTT_ " ir/z* 



to claim 25. ]n 
-Indoe cooHog 
cone end 



after extnimon. 

« car's tsss 2ft; 
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toanyoJdnJmi 6 
« of the deere la 



from water. 
Mt A method BccordJ 

£3 J? of the dee™* 

enmedout «^edtrc^Sc k ftegmwn? 5 

toJ^^SSSl* 11 °* of the in- 
footed material* are oontrolkd an mm #r» 

Wow the nS^a 

fc^J^f « ejection eZritita 

tower end end a feed rfremt for feeding 
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clambm bring pcorldei ^ to 
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locordifiB to claim 20, 
9 senior for asnsing die 
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in the bottom of i 
fled tod for continuing 
moulding material* 
22. A machine according to claim 21 
5 when dependent on claim 1% bk which laid 
control inevu is adapted to net on reception 
of an impulse from the pressure sensor such 
that, when ibc pressure sensed by the sensor 
exceeds a predetermined vahxe, said control 
10 means csusei the delivery of mud to the drill 
tool and to stop, both the sleeves to Inflate, 
tho or each bariencr ddbrcry valve to close, 
the or each delivery ralvc Cor the moulding 
material to close at the outlet Dram tbe or 
15 each static miser once the mixer has bean 
drained of hardener, the switching otf ol the 
or each beating element circuit and a halt to 
the machine's progress downwards. 

23* A eaaohtne according to any of ctahna 
20 20 to 22, In which mid control means m- 



FrtnUdforHur 
PubUabad fty tuo 



chides mcani for automatically setting in 
motion the inflation of the first sleeve 
deflation of the lecowd sleeve anfJ its 
descent under the control of a first end of 
stroke atop In said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting la motion inflation of the second 
sleeve, deflation of the first sleeve and the 
fiUing of the other annular chamber In said 
hydraulic Jaclc* 30 

24. A method of exploratory drilling 
substantially as herein described* 

25, A nwchlne for exploratory drffllng 
substantially si herein described with 
reference to the accompanying drawings. 35 

A. A. THORNTON & CO*. 
Northumberland House. 
303—306 High Hotborn, 
LondorCW.CJ. 
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